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which one picks more cotton? 





Fortunately, the man does. But, each year the 
boll weevil finds millions of dollars’ worth of 
easy pickings. The loss doesn’t just mean fewer 
yards of textile goods, or pounds of margarine 
and salad oil. It means thousands less tons of 
high-protein feed that would have produced 
more eggs, milk, and meat. 

The big job is to wipe out the weevil’s take. 


It’s a job for benzene hexachloride—new high- 
kill insecticide, CSC is producing technical- 
grade benzene hexachloride of a dry, flake type, 
all of which is going to manufacturers who 
grind and formulate insecticides. 

CSC’s Agricultural Division is working around 
the clock to make basic, agricultural products 
for use on American farms. 
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Now the green light says Go! 
.. on St. Regis multiwalls! 


Our new Kraft Center at Pensacola—where timber is 
a crop—is adding 250,000,000 multiwalls a year. That 
means you can go ahead and order your St. Regis multi- 
wall paper bags. Practically all you want! Good news 
for all the industries depending upon St. Regis Packag- 
ing Systems for more efficient operation. 


A St. Regis packer filling St. Regis multiwall paper 
bags makes a team that speeds production and cuts 
container costs. The operation is handled by a single 
operator. 


Customers like the compact, dust-proof packages that 
multiwalls make, and the fact that the fertilizer flows 
freely from them. These tough layers of kraft give 
remarkable protection. They can even withstand a 
shower in the field! 


Talk over your needs with the St. Regis sales office near 
you. You'll be interested! 


SALES SUBSIDIARY OF R.. REGIS PAPER COMPANY 


ST. REGIS SALES CORPORATION 
230PARKAVENUE » NEWYORKIZ7,N.Y. 


Offices in New York + Chicago ¢* Baltimore + San Francisco and 20 other industrial 
4 ‘eenters—IN CANADA: ST. REGIS PAPER CO. (CAN.) LTD., MONTREAL * HAMILTON + VANCOUVER 
ae - : 


-EGIS PACKAGING SYSTEMS 
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A Complete 
Service 


HE strategic factory locations of The 

American Agricultural Chemical 
Company, as shown on the accompany- 
ing mgp; assure prompt, dependable 
service fer the complete line of products 
listed below. 

We manufacture all grades of Com- 
mercial Fertilizers, Superphosphate, 
Agrinite Tarikage, Bone Black, Bone 
Black Pigments (Cosmic Black), Bone 
Ash, Bone Oil, Dicalcium Phosphate, 
Monocalcium Phosphate, Gelatin, 
Agricultural Insecticides (including Py- 
rox, Arsenate of Lead, Calcium Arsen- 
ate, etc.), Trisodium and Disodium 
Phosphate, Phosphorus, Phosphoric 
Acid, Sulphuric Acid, Ammonium Car- 
bonate, Ammonium Fluosilicate, 
Magnesium Fluosilicate, Potassium Fluo- 
silicate, Phosphorus Pentasulphide, 
Phosphorus Sesquisulphide (lump), Zinc FACTORIES 
Fluosilicate, Salt Cake; and we are im- 














Alexandria, Va. Cleveland, Ohio No. Weymouth, Mass. 
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grades ofFloridaPebblePhosphateRock. — cratieston, S.C Norfolk, Ve. Spartanburg, S. C. 
Cincinnati, Ohi Wilmington, N. C. 


The AMERICAN AGRICULTURAL CHEMICAL Go. 
50 Church Street, New York 7, N. Y. 


SALES OFFICES 


xandria, Va. | Columbia, S.C. Montgomery, Ala. Pierce, Fla. 
ream Md. _ Detroit, Mich. sentry i abtea Can. Port Hope, Ont., Can 
Buffalo, N. Y. Greensboro, N.C. National Stockyards, Ill. Savannah, Ga. 
Carteret, N. J. Havana, Cuba New York, N. Y. Spartanburg, S. C. 
Charleston, S.C. Henderson,N.C. Norfolk, Va. Wilmington, N. C. 
Cincinnati, Ohio Houlton, Me. No. Weymouth, Mass. 





Cleveland, Ohio Laurel, Miss. Pensacola. Fla. 




















wint your 
pra y S BT 


more 
attractively 










B 






is 


This new Model 
Bag Printer will print 
any size or type of 
bag made of paper, 
burlap, cotton or paper- 
lined material. It is 
built in one, two and 


three colors. 


The highest type of 
printing can be done 
with this machine at 
the lowest possible cost. 
It will also do an ex- 
cellent job of printing 


on used bags. 


We are in a position to 
make prompt delivery 
on printing plates also ga sins 
printing inks for the 


Fertilizer industry. 


SoHMUyZ 


18th and Main Streets 
Zone 3 


Louisville, Ky. MANUFACTURED IN TWO AND THREE COLORS 




















CABLE ADDRESS ‘“‘SCHMUTZ’’ ® LONG DISTANCE PHONE JACKSON 5219 
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NOW 





You get these 





Lion Nitrogen Solutions give you the means 
of using maximum amounts of both ammo- 
nia nitrogen and nitrate nitrogen in your 
mixed fertilizers. Lion Nitrogen Solutions 
give you more nitrogen per dollar. Proper- 
ly used, they produce fertilizers that cure 
rapidly, store well and drill efficiently. 
That means extra profit for you because 
Lion Nitrogen Solutions supply in one 
operation the nitrogen that is usually add- 
ed separately by several nitrogen carriers. 


Write to Lion Oil Company, Chemical Divi- 
sion, El Dorado, Arkansas for complete 
details today. 


LION NITROGEN SOLUTIONS—COMPOSITION 


























AMMONIUM | ANHYDROUS eeaieiniaieauianstiliicen 
LION SOLUTIONS NITRATE | AMMONIA WATER NITRATE | AMMONIA 
TOTAL 
% % % % % 
NITROGEN SOLUTION... 1 65.0 21.7 13.3 11.38 29.22 40.6 
NITROGEN SOLUTION ...2 55.5 26.0 18.5 9.71 31.10 40.8 
NITROGEN SOLUTION ...3 66.8 16.6 16.6 11.69 25.34 37.0 

















Chemical Division 
LION OIL COMPANY 


EL DORADO, ARKANSAS 
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Composition and Characteristics of the Solution 


Phase in Mixed F ertilizers 


By LEWIS F. 


HE physical condition of mixed fertilizers 
has been a problem of the fertilizer indus- 
try for many years. The manufacture of 
a free-flowing mixture not subject to bag-set 
has been more of a problem during the past 
few years than formerly. This is due, in part 
at least, to the use of more concentrated ma- 
terials, some of which are more hygroscopic 
and tend to undergo chemical reaction in 
mixtures more readily than materials formerly 
used. As a result of this practice the average 
mixed fertilizer today is more concentrated 
(9)*, but also contains more filler, conditioner, 
and limestone (/0). In spite of using greater 
amounts of filler, the rejections of fertilizer 
by the consumer because of unsatisfactory 
physical conditions are more numerous today 
than ever before. Many persons believe that 
part of the rejections are due to a more critical 
attitude on the part of the consumer. While 
this may be true, the fertilizer industry never- 
theless faces a serious problem in bag-set. 
Bag-set may be defined as caking caused by 
a knitting together or cementing of solid par- 
ticles by the growth and/or deposition of 
newly formed crystals from the fertilizer 
solution phase. The principal conditions that 
cause such caking are temperature changes, 
evaporation of water, and mechanical pressure 
on the material during storage. Bag-set also 


1 Division of Fertilizer and Agricultural Lime, Bureau of Plant 
Industry, Soils and Agricultural Engineering, U. S. Department 
of Agriculture, Beltsville, Maryland. 


* Figures in parentheses refer to Literature cited at end of 
article. 





RADER, JR. 


may be caused by insufficient curing owing to: 
1. lack of proper moisture content and time to 
allow chemical reactions to reach a substan- 
tial equilibrium, or permit crystal transforma- 
tions to stabilize; 2. insufficient contact be- 
tween particles of reactive ingredients owing 
to the use of too much filler or conditioner or 
to the use of ineffective conditioner. 


Many research studies dealing with caking 
(2) (3), hydroscopicity (1) (8) (13) (U4) 
chemical reactions in fertilizers (4) (5) (7) (12), 
and other closely related topics have been 
made. However, no direct basic approach to 
the bag-set problem has been recorded 
whereby the composition and physical char- 
acteristics of the solution phase of mixed 
fertilizers have been considered. All mixed 
fertilizers contain more or less water, even 
though bone-dry in appearance, and therefore 


. necessarily must contain a solution phase. 


The composition and characteristics of this 
solution phase no doubt influence the physical 
properties of the fertilizer mixture in no small 
degree. 


About four years ago this Division under- 
took the development of a method whereby 
the solution phase of a mixed fertilizer could 
be sampled and enough solution phase ob- 
tained for analysis. The method developed in 
this study has been published elsewhere (//). 
Since that time more than 300 solution phase 
samples from mixed fertilizers have been 
analyzed, and considerable exploratory work 
on the composition and characteristics of the 
solution phase of mixed fertilizers containing 
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from 2 to 10 per cent of free-water has been 
completed. Some of the results of this work 
are reported in this paper. 


Experimental 

Mixed fertilizers were prepared from com- 
mercial materials in lots of 50 to 200 pounds. 
Most of the samples were 5-10-4 grades 
having widely different composition with re- 
gard to nitrogen structure. The chief vari- 
ables were amounts, sources, and combina- 
tions of materials used to supply nitrogen. 
Amounts of potash were also a variable in 
5-10-x grades. All the samples were am- 
moniated with anhydrous ammonia except 
the 0-10-4 grade. The mixtures were formu- 
lated to contain 10 units P.O; from super- 
phosphate (20 per cent P2O;), either 0, 4, or 8 
units K,O from muriate of potash (50 per cent 
KO), 100 pounds water-insoluble organic 
conditioner per ton, 200 pounds dolomite per 
ton, with one exception, and quartz sand as 
required to adjust the formula to 2000 pounds. 


Various random moisture levels were estab - 
lished in two-kilogram portions of eaci 
sample by addition of water. Curing the: 
proceeded for different lengths of time 
ranging from a few days to several months 
in water-tight, glass containers at 30° ( 
(86° F.). 

The solution phase of all samples at variou: 
moisture levels was displaced at 30° C. using 
the method previously described (11) afte 
equilibrium conditions between solid and 
liquid phases had been established. 

The physical characteristics of the solution 
phase of each sample were determined, and 
complete chemical analyses of the fertilizer 
and its corresponding solution phase were 
made. 


Results 
The experimental results for 10 mixed 
fertilizers, calculated to moisture levels of 
3, 6, and 9 per cent, are given in Tables 1 
and 2. 


TABLE 1 
Effect of Various Nitrogen Carriers on the Composition of the Solution Phase and the Physical 
Characteristics of 5-10-4 Mixed Fertilizers at Three Moisture Levels 








Section I = Nitrogen Sources, Unite N 
Anhydrous Ammonia 1.338 
Ammonium Sulfate 2270 
ammonium Nitrate - 
Sodium Nitrate -- 
Uremon 0095 


Section II = Moisture Relationships 
Moisture in Semple, 3.0 6.0 9200 3.0 600 9.0 
wte & 

Moisture in Soln. 
Phase, wte % 
Portion of Semple 509 

in Soln., wte % 


51.0 51.5 5166 5269 3928 4607 


11.7 174 Yel 15.1 19.3 


Section III = Physical Characteristics of Solution Phase 
Specific gravity at -« 1.185 - -- 1.194 ~ 
30° C. 
pH - 4059 - -« 
Relative humidity at 
. “i y 6601 6669 6767 5767 


4.61 a 
5904 6lel 


Relative volume of 
Solne phase 


1.66 1.65 1665 2.64 2e11 


Seotion IV = Ion Composition of Solution Phase (wt. %) 
Gel 9e2 905 807 e 9 
0.9 1.0 1.2 1.5 1.8 
Oo2 Oo2 Oo2 Oe3 Os 
oo — ~ Oo4 Oot 
-_ —_ — Oo2 Oc2 


14.35 14.66 15.0 14.8 1504 
2.7 409 Tel 3.1 305 
45 4.6 407 1.4 let 

1706 14.6 11-5 2704 2009 


Section V = Portion of Semple in Solution (% of total) 
1007 2220 3405 2323 38.4 47.8 
1.5 3e4 6e2 604 1002 
214 44.6 7005 5720 7804 
lel 402 9e4 306 Sel 
Oo9 200 3e1 09 1.2 
WeF 100.0 100.0 100e0 


1.80 


900 320 
3706 3400 


23.9 8.8 


16352 -_- = 


4026 -—- -« 
£765 58.0 5404 


2.C8 1-99 2.15 


726 
405 
409 


2725 
8.6 
09 
069 

1002 


21.1 
11.5 
3004 
S202 
19.0 

006 

Oot 
46.5 
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Table 1 is a comparison of the effect of 
various sources of nitrogen in different com- 
binations upon the physical characteristics 
and chemical composition of the solution 
phase of 5-10-4 grades. The nitrogen scurces 
and amounts, expressed as units of nitrogen 
derived from each material, are shown in 
Section I of the table. 

Motsture Relationship. (Section II, Table 1) 
Water in the solution phase varied from 32.9 
to 51.6 per cent when the moisture level in the 
samples varied from 3 to 9 per cent. The 
portion of sample in solution ranged from 5.9 
to 26.4 per cent for these five mixed fertilizers. 
At the 3 per cent moisture level a greater 
proportion (9.1 per cent) of sample 32 was in 
solution than in any other case, but at 6 and 
9 per cent moisture a greater proportion of 
No. 36 (17.6 and 26.4 per cent) was in so- 
lution. 

Physical Charactertstics. (Section III, 
Table 1) All solution phases were acid ranging 
from pH 4.05 to 4.61 in spite of the fact that 
all these samples were ammoniated and con- 
tained 200 pounds of dolomite per ton. The 


specific gravity at 30°C. of all solutions 
ranged from 1.185 to 1.377. The solution 
phase was only 32.9 to 51.6 per cent water. 
The partial pressure of water above the solu- 
tions, measured as relative humidity at 30° C., 
varied from 54.4 to 67.7 per cent. This 
variation is indicative not only of differences 
in moisture content and composition of the 
samples, but also of a change in composition 
of the solution phase. The most hygroscopic 
sample, based on the measurement of the 
partial pressure of water above the sample 
when at equilibrium with its solution phase 
at 30° C., was No. 36 as one might have pre- 
dicted. The combination of uramon and 
sodium nitrate (No. 35) in these samples was 
more hygroscopic at all moisture levels than 
the combination of uramon and ammonium 
‘nitrate (No. 34). The least hygroscopic 
nitrogen structure was uramon and ammo- 
nium sulphate (No. 29). However, this com- 
bination became much more _ hygroscopic 
when the amount of uramon in the sample 
was doubled (No. 32) so that this combination 


(Continued on page 26) 


TABLE 2 
Effect of Various Amounts of Potash and Nitrogen Carriers on the Physical Characteristics and 
Chemical Composition of the Solution Phase of Mixed Fertilizers at Three Moisture Levels 
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Section I - Nitrogen Sources, Units ¥ 
Anhydrous Ammonia 
Ammonium Sulfate 
Ammonium Nitrate 


Section II - Moisture Relationships 


Moisture in Semple, 3.0 6.0 920 3.0 6.0 920 
wte 

Moisture in Solne 
Phase, wte % 

Portion of Sample 
in Soln., wte % 


6905 6806 67.8 4004 4504 5004 


403 8e7 13.5 74 15.2 17.9 


Section III = Physical Characteristics of Solution Phase 
Specific gravity at 1.281 : 16272 
30° Co 
pH - 2210 
Relative humidity at 69.6 75.7 
30° Co 


4074 
7220 


7728 


6820 


76.0 


Relative volume of 
Soln. phase 


lele 1613 1.15 1.94 1.73 1.56 


%) 


Section IV = Ion Composition of Solution Phase (wt. 
~ - - 13.5 12.5 


402 
06 
1.3 
Se4 


506 
1.0 
1.1 
206 


720 
1.4 
009 
1.9 
11.7 
9e2 


2520 
165 
4.6 

lle¢ 


12.8 
05 
920 

16.7 


14.6 1362 
665 7.9 


Section VY = Portion of Semple in Solution 
1626 


(% of totel) 
2807 3723 


5e7 1566 31.2 - - 
100.0 100.0 


606 
607 


7802 
204 
320 


BWo2 
5e2 


42.3 
905 


16.0 
2.0 


12.3 
10.€ 
U} L} Ya Y t im 


) 


1.551 


4208 
61.9 


5606 


2.57 1.96 


11.9 
201 
06 


206 
Oo9 
29.5 
8.6 
204 
409 


21.6 
10.8 
306 
406 


18.1 
6.5 
9404 
18.7 
1.6 
1.6 


2607 
82 
100.0 
5708 
306 
202 
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Nature and Problems of Fertilizing 


in Modern Times. 


By PROFESSOR D. K. SCHARRER 


Director, Institute of Agricultural Chemistry, University of Giessen 


(Continued from the issues of May 15 and May 29, 1948) 


Part IV. Trace Elements 


FULL consideration of the nature and 

problems of modern fertilizer practices 

would be incomplete without reference 
to minor or trace elements. These (60) will 
only be discussed here insofar as they are 
related to fertilization. 


Boron 

Boron is undoubtedly of the greatest im- 
portance to agriculture, especially for com- 
batting the heart- and dry-rot of beets and 
turnips. 

It is really somewhat devious to call boron 
a remedy for heart- and dry-rot of turnips. 
Just as one could, for instance, refer to phos- 
phoric acid as a remedy because it might 
prevent a phosphorous deficiency, when actu- 
ally it is a nutrient. Boron is also a nutrient, 
the absence of which produces the heart- 
and dry-rot in turnips as a symptom of 
boron deficiency. Under practical condi- 
tions an important question is presented by 
the different behavior of boron in individual 
kinds of turnips with respect to the incidence 
of heart- and dry-rots. Extended trials by 
Brandenburg (61) with different varieties of 
feed and sugar beets have shown that among 
the kinds of feed beets tested ‘‘Cimbals Sile- 
sia’”’ and ‘‘Mullers Georgen-Haeuser’’ pos- 
sessed outstandingly high degrees of resist- 
ance. Individual kinds of turnips seem to 
have not a different boron requirement, but 
a different ability to unlock the boron con- 
tent of soils or to assimilate the boron in 
soils. Dry periods, hence the soil water con- 
tent, are related to the incidence of heart- 
and dry-rot only insofar as in boron-deficient 
soils a clearly reduced assimilation of boron 
exists due to drouth. Water has not a direct 
effect upon the disease, but only an interme- 
diary one, as for example, in cases of. not too 
extremely boron-deficient soils irrigation can 
mobilize much better what little boron is 
present. Boron requirements of plants are 


directly related to the quantities of general 
fertilizer applications. The better the plants 
are supplied with all other nutrients, the 
greater is their requirement for boron, and 
any amount of the major nutrients will have 
little benefit if the amount of boron is inade- 
quate. The demands of a harmoniously bal- 
anced supply of nutrients includes this ele- 
ment, and the ‘law of the minimum’’ applies 
equally to trace elements as to major 
elements. 

Brandenburg (61) showed that from the 
same fields, diseased fodder and sugar beets 
contain considerably less boron than healthy 
plants. 

This difference shows up strikingly in the 
leaves, whereas small differences in boron con- 
tent are traceable only in the roots of either 
diseased or healthy plants. In diseased and 
healthy sugar beets he found about 70 to 78 
mg. boric acid per kilo dry matter; in the 
leaves of healthy plants, 169 to 294 mg. boric 
acid per kilo dry matter, and in leaves of 
diseased plants 71 to 108 mg. boric acid per kilo 
dry matter. The lower limit of a boron sup- 
ply in the case of large plants is about 100 
mg. boric acid (H2BO3) per kilo dry matter. 
Using these tests involving a relationship 
between the boron content of leaves and 
the supply of boron to plants as a starting 
point, he tried to ascertain, by means of the 
Neubauer method and beet seedlings, what 
are the root-soluble boron combinations in 
the soil. 

Brandenburg (61) also tested the possible 
toxicity to other crop plants which might be 
caused by an addition of boron adequate to 
beets. This is considered a very important 
question. In pot trials, he used additions at 
the rate of 30 kilos of borax per hectare 
(27 Ibs. per acre). Winter wheat, followed by 
winter rye, showed no toxicity. These grain 
crops tolerated up to an amount of 120 kilos 
per hectare (108 Ibs. per acre), beyond which 
they showed signs of trouble. Light soils 
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showed more toxicities than the heavy soils; 
but potatoes showed no toxicity even when 
120 kg. per hectare (108 Ibs. per acre) were 
applied. eBoron applications of 20 kg. per 
hectare (18 Ibs. per acre) of borax which are 
necessary to prevent heart- and dry-rot in 
beets and turnips have no injurious effects 
upon crop rotations of potatoes, peas, and 
grains. 

It is worth noting that Brassica turnips 
react more sensitively to a boron deficiency 
than do beet roots; fodder turnips may be 
healthy when yellow beets (rutabagas) in the 
same soil already show deficiency symptoms 
to a high degree. Kernel-structure of Bras- 
sica turnips is best prevented by a fertilizer 
application of 30 to 40 kg. per hectare (27 to 
36 lbs. per acre) of borax. Healthy yellow 
beets show a higher boron content than dis- 
eased plants. 

An important question today in Germany 
in boron fertilization is the problem of ob- 
taining sufficient quantities of boron-contain- 
ing materials. Borax was mainly imported 
from America and the problem today is how 
to substitute for it with waste products that 
contain boron. Comprehensive cooperative 
investigations of our research stations have 
been carried on in this respect and are about 
to be concluded. 

Copper 

In fertilizer practices the main application 
of copper is to overcome the so-called disease 
of peat soils, the “cultivation sickness” or 
“heather moor disease.” 

The copper content of soils must be known 
as a criterion in determining the possible 
presence of ‘cultivation sickness.” The total 
copper content of the soils is less important 
than the amount of available copper which 
the plants can utilize. The important ques- 
tion then is how copper in soils is adsorbed 
and the extent of its metabolism. The 
“heather moor disease’ is found mainly in 
severely podsolized soils. This would indi- 
cate that severe leaching removed a great 
part of the copper originally present. The 
studies of Rademacher (62) covering the 
sorption capacity of soils in regard to copper 
show that soils susceptible to “heather moor 
disease’ were fixed through sorption by the 
heather humus in the upper layer. This 
would explain the fact that the intensity of 
the “cultivation sickness’ on heather lands 
goes hand in hand with their humus content, 
whereas on purely sandy soils injury has sel- 
dom been observed. Individual crop plants 
react variously to copper deficiencies. White 
and yellow oats, summer and winter barley 
and wheat are very susceptible to ‘‘heather 


moor disease,’ but this is not the case to the 
same extent, with black moor oats, four- 
linear summer barley, mangel, cabbage, and 
water turnips, carrots, horse beans, lupines, 
and red clover. Very little inclined to this 
disease are coarse oats, rye, potatoes, late 
turnips, serradella, white clover, buckwheat, 
and asparagus. On land in sod, copper defi- 
ciencies will gradually lead to a disappear- 
ance of better grasses and a preponderance of 
poor fodder plants. 

Copper deficiencies cause in the first place 
a disturbance of generative growth, whereas 
vegetative development is less impaired. 
Rademacher (63) conducted an investigation 
into the changes in copper content in the 
course of vegetative growth, which showed 
that the copper content is highest in young 
plants; it steadily declined ‘until about the 
end of panicle branching after which there 
was no notable change. Of two oats investi- 
gated, Rotenburg black oats showed higher 
copper content than Victory oats. The course 
of copper assimilation appears to be ahead 
of metabolism, especially in young plants; a 
graphic curve would show the familiar S 
curve in conformity with that of other 
nutrients. Oat plants, therefore, are highest 
in copper content when young, up to the be- 
ginning of panicle development. If it is not 
possible for the plant to assimilate the neces- 
sary copper before that time, then its nor- 
mal development is disturbed; later applica- 
tions of copper cannot correct the disturb- 
ances already caused. For healthy plant 
growth, therefore, the critical quantity of 
copper is not the amount taken up in the 
course of vegetative growth, but the quan- 
tity absorbed up to a certain time. Young 
Rotenburg black oats assimilated copper 
quicker than the Victory oats, and this, to- 
gether with their better assimilation ca- 
pacity of soil copper, is responsible for the 
fact that black oats have more ability to 
resist the ‘‘heather moor disease.”” Compari- 
son of copper assimilation with that of other 
nutrients shows that copper belongs to a 
group of nutrients which requires early as- 
similation. The course of copper assimila- 
tion resembles very much that of potash. 
Usually 50 to 100 kg. per hectare (45 to 90 
Ibs. per acre) of copper sulphate are neces- 
sary to prevent ‘cultivation sickness,’ but 
of course the quantity of copper to be applied 
must be adjusted to the requirements of the 
soils to be treated. 

An important problem today in Germany 
is how to provide the large quantities of cop- 
per sulphate, needed for fertilizing soils that 

(Continued on page 22) 
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1947 Fertilizer Consumption 
at New High 


Consumption of commercial fertilizer by 
American farmers during 1947, intreasing for 
the ninth consecutive year, surpassed that for 
1946, the previous all-time high. The annua! 
report on fertilizer consumption which is 
made by The National Fertilizer Association 
on the basis of tag sales data, shipments 
reports of State officials and authoritative 
estimates, has been made public by Maurice 
H. Lockwood, president. It indicates that 
American farmers used more than 15 million 
tons of commercial fertilizer last year. This 
figure does not include raw phosphate rock, 
soft phosphate and colloidal clay, gypsum, or 
domestically-produced basic slag. Were such 
materials included, the total consumption for 
1947 would be well over 16 million tons. 
Liming materials are not included in any of 
the above figures. 

Although the consumption of 15,039,000 
short tons during 1947 was only 165,000 tons 
greater than that in 1946, the increase is sig- 
nificant because it marked a new peak in 
fertilizer consumption, and because it re- 
flected peace-time demand for agricultural 
production rather than swollen war-induced 
demand. A comparison with the 1935-1939 
prewar period, when annual fertilizer con- 
sumption averaged 7,338,000 tons, shows that 
consumption in 1947 has more than doubled. 
About 98 per cent of the total of 15,039,000 
tons represented commercial distribution. 
Direct Government distribution through AAA 
and TVA during 1947 was about two-thirds 
as great as in 1946, and was at its lowest level 
since 1939. Distribution of fertilizer under 
the Government’s ‘‘Purchase Order Plan” 
which is included in commercial distribution, 
increased one per cent over 1946. 


Another encouraging sign is the fact that 
the greatest percentage increases over pre- 
war fertilizer usage are found in the middle- 
west and far-west parts of the country. The 
percentage of increase over the 1935-1939 
average tonnage for the various sections is as 
follows: New England, 76 per cent; Middle 
Atlantic, 61 per cent; South Atlantic, 53 per 
cent; South Central, 131 per cent; East North 
Central, 256 per cent; West North Central, 
710 per cent; Western, 256 per cent. The 
history of the industry shows that when the 
use of fertilizers has spread to a new section 
of the country, there is no back-sliding. Now 
that the great grain and feed belt of the coun- 
try has become so fertilizer conscious, the 
current gains should be permanent. 
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FERTILIZER CONSUMPTION IN THE UNITED STATES 


Based on Tax Tag Sales, Records of Government Officials, or Estimates 











(Short Tons) 
Pa Sold by Commerical Producers ~ Govern- 
ment Total 
Distri- * Con- 
State Averag bution sumption 
1935- 1939 1943 1944 1945 1946. 1947 1947 1947 
BINARIES pa hse ier wo. osacs ore teers: sa2are 134,000 210,000 215,000 229,348 267,000 275,000 9,716 284,716 
New Hampshire........... 13,800 21,500 16,000 19,451 — 27,586 17,762 4,214 21,976 
Ve SA eee eee 17,941 19,000 14,054 19,236 20,761 24,730 17,958 42,688 
Massachusetts............. 67,022 78,000 75,863 76,964 80,995 79,200 5,354 84,554 
tcc (8 CET (a 10,840 14,000 14,000 15,000 15,909 15,912 1,695 17,607 
KCOTECUNCUE 65. 55-5. ois aces 57,324 71,000 69,000 83,755 79,305 (oT) eee 78;419 
New England............... 300,927 413,500 403,917 443,754 491,556 491,023 38,937 529,960 
CEC Co a ere 320,375 410,000 478,000 530,893 550,000 574,000 299 574,299 
ES (2 168,399 221,320 234,458 245,173 259,799 242,789 ...... 242,789 
POUREVIVARIA. i..6.6:5.6.50:006 5% 339,874 380,000 428,000 464,307 524,860 521,281 ...... 521,281 
Middle Atlantic............ 828,648 1,011,320 1,140,458 1,240,373 1,334,659 1,338,070 299 1,338,369 
IOUS SiercnGi tiie shies wis ewe 335,135 505,390 576,011 623,263 728,422 773,212 1,208 774,420 
BURAUNE gio ic.5 a aca ealacousie aisiace 216,976 380,000 466,850 548,295 682,366 800,151 4,012 804,163 
ESS RR eee none tee eee 33,603 103,189 185,565 257,014 311,603 360,895 5,372 366,267 
IA OEEDERRR 5 5, 54.50. act's! a leuerese's's' 131,799 240,000 265,332 305,564 352,290 373,400 19,874 393,274 
WV AGUSESUIN So isso ace ois cease ctseies- 38,505 124,508 188,116 239,028 278,976 342,833 14,055 356,888 
East North Central......... 756,018 1,353,087 1,681,874 1,973,164 2,353,657 2,650,491 44,521 2,695,012 
EU 0: a 12,059 36,577 52,527 68,546 97,172 123,479 16,876 140,355 
ROVE is ious acs aueiieg eiarv a7 ais sea 8,818 41,000 74,846 117,777 192,426 217,344 14,160 231,504 
“| EES AS eee 74,704 95,592 146,504 160,024 280,731 258,674 9,090 267,764 
North Dakota. os. ...0c560% 750 3,000 3,050 3,300 7,500 18000) 04.26. 18,000 
Sot oc 160 500 300 325 2,500 S900 ssc wee 5,500 
NGTABKA 5. s:i005csi 520s oo wr ed 957 2,200 2,500 3,125 9,000 SOOO! ocainee 35,000 
PNAS ee ooo 6 a sets a wets ies 13,240 16,324 38,521 38,145 61,353 112,453 4,136 116,589 
West North Central........ 110,688 195,193 318,248 391,242 650,682 770,450 44,262 814,712 
Pel Abr ane iis ap stelaie i Aisiaaeg’s 38,609 44,230 44,790 49,000 52,000 SOOO 5 axacsii 55,000 
“VEE G [Sc Oe Ae 169,539 198,841 207,485 218,144 245,272 VU | i rere 255,949 
District of Columbia....... 1,520 K 1,500 1,500 2,000 00. ee 2,200 
BW AEMIRIE oes olay zp eof hee a, 405,742 487,038 515,578 594,829 669,437 657,681 11,435 669,116 
WVEGE. WAGOUIIA «6.6. es4-0:0.05 44,400 52,963 46,890 53,753 84,262 94,845 BP a 98,617 © 
North Canouna:, «00353055 1,119,246 1,414,454 1,369,751 1,512,013 1,706,582 1,646,673 6,109 1,652,782 
Poth Carolina’, .........65 006 670,205 890,493 799,083 822,875 943,550 943,839 235 944,074 
NOMINEE So ora i6i0\'s\ aie aioe se ayhveie 725,287 1,083,488 1,039,679 1,105,564 1,135,685 1,091,995 5,565 1,097,560 
CC es eee 512,826 719,290 824,500 908,651 1,061,073 871,991 ...... 871,99t 
South Atlantic............. 3,687,374 4,893,297 4,849,256 5,266,329 5,899,861 5,620,173 27,116 5,647,289 
CE ee 101,990 164,037 246,119 282,134 328,881 465,551 40,679 506,230 
UNIO oo esis te wale ace ais 122,744 230,818 271,545 277,090 331,265 353,688 26,150 379,838 
“ED Ca CC I er 522,062 780,050 720,000 722,500 898,650 704,252 8,390 712,642 
INIBSIESIO ON. ‘s. 56:2 66 20000 010s 284,592 495,239 417,624 403,557 475,118 529,766 2,302 532,068 
PRN AARIDISA 506 coils 5) 5's over elisiaib' Gos 59,832 182,865 131,083 126,650 171,250 179,194 176 179,370 
RRR hu. 55s bstre A caltaaia ais 135,197 214,768 216,245 239,560 258,268 228,700 115 228,815 
CEN 0 Oe eee 7,029 21,488 20,708 25,072 58,743 84,249 200 84,449 
USCS a ee 79,251 186,510 204,509 229,828 376,942 400,691 12,958 413,649 
South Central.............. 1,312,697 2,275,775 2,227,833 2,306,391 2,899,117 2,946,091 90,970 3,037,061 
MIC MNARA ios Gisase esau 4,154 5,000 7,300 8,000 10,000 1b.) | rere 12,000 
CIA SSS Re rar ee ari oe 5,186 11,000 20,000 30,000 48,000 60,000 35 60,035 
AIC) 01 1) Re rere 1,522 2,000 2,500 3,000 4,000 Sree 4,500 
COE 1 ee ee nate ee 2,694 8,500 10,000 15,379 22,370 36,651 216 36,867 
New Mexico............-- 2,112 4,107 7,002 8,000 14,806 9,321 1,428 10,749 
NEL eR en Ae 6,279 15,126 21,600 29,453 30,393 Rye) re 38,466 
MOR cas lacs hears akclo siete 1,990 3,500 7,000 6,026 17,825 TSOOS) coves 19,093 
NET ES ee een eee 500 200 400 750 1,000 SO Seige 1,500 
WVASINOCLON'. 655 vieres cases 24,630 45,000 50,000 56,504 90,338 105,000 138 105,138 
ui wig cnnie hak 16,260 27,000 36,000 37,434 74,000 90,000 665 90,665 
BEANO VINA estes, sverectsstinveesess 209,123 300,368 418,306 483,591 570,224 594,086 3,874 597,960 
5 8 ee ee 274,450 421,801 580,108 678,137 882,956 970,617 6,356 976, 973 
United States.............. 7,270,802 10,563,973 11,201,694 12,299,390 14,512,488 14,786,915 252,461 15,039,376 
Distributed by AAA....... 49,795 My fla | 810,575 864,086 314,395 195,600 


Distributed by TVA....... 17,034 


U. S. Total Consumption. . 


36, 137 42,419 38,227 439 


56, 861 


47, 
7,337,631 11,462,821 12,054,688 13,201,703 14,874,322 15,039,376 
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Baylor Retires, Lockwood Joins 
International Minerals Staff 


The*retirement on July ist, of Harry B. 
Baylor, vice-president of International Min- 
erals & Chemical Corporation in charge of 
the plant food division, has been announced 
by Louis Ware, president. Maurice H. Lock- 
wood, for the past two years president of the 
National Fertilizer Association, will assume 
Mr. Baylor’s responsibilities and it is ex- 
pected that he will be elected as vice-president 
of the corporation at the directors’ meeting 
on June 29th, Mr. Ware said. 


Mr. Baylor will retire after 35 years with 
the company, the past 22 of which he has 
served as. vice-president. He was born in 
Atlanta, Georgia, in 1886 and joined the 
company only four years after its organization 


under the former name of International Agri-. 


cultural Corporation. Throughout his long 
service, he made a tremendous contribution 
to the development of the plant food division 
and watched International grow from a new- 
comer to one of the major producers in the 
fertilizer industry. He has served both as 
president and director of the National Fer- 
tilizer Association. 


Mr. Lockwood will take over his new du- 
ties after 27 years’ experience in all phases of 
the fertilizer industry. He is a graduate of 
the University of Connecticut, having re- 
ceived his degree in agriculture in 1921, and 
for a number of years served as a county 
agricultural agent. For more than 20 years he 
was associated with the Eastern States 
Farmers’ Exchange in charge of research and 
selecting sites and handling construction of 
their fertilizer plants as well as getting them 
into production. Two years ago, he became 
the first full-time president of the National 
Fertilizer Association. He is a member of the 
American Chemical Society, the American 


gee ef 
Association for the Advancement of Science. 
the American Society of Agronomy, and the. 
International Society of Soil Science. 


New Type Conveyor for 
Union Special Bag Closing Machine 


Development of a new steel grating type 
of filled bag conveyor is announced by Union 
Special Machine Company, Chicago, for usé 
on its line of Class 20500 bag closing machines. 
Already extensively tested in industries where 
conveyors are subjected to exceptionally 
heavy duty service, it is expected that the 
new units will be oppular for installations 
commonly equipped with wood slat type con- 
veyors. 





Close-up view of belt at drive pulley end 


The conveyor belt is made up of a 1% in. 
x 1 in. mesh formed from 14 in. x .046 in. 
cold rolled steel strips laced together with 12 
gauge spindle wires. All parts have ‘‘smooth 
safety edges”’ to eliminate rough, sharp points 
such as might damage bags. The drive for 
the belt is through four sprockets built into 
the drive pulley. A wide choice of conveyor 
lengths are available for prompt delivery. 
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L FERTILIZER MATERIALS MARKET é 





NEW 


YORK 


: 4 
No Contract Price on Sulphate of Ammonia Announced to Date. Shortage in Top Dressing Materials 


Continues. 


Some Fertilizer Organics Being Offered but Supply Not Plentiful. 


Little 


Change in Superphosphate and Potash Situation 


Exclusive Correspondence to ‘‘The American Fertilizer” 


New York, June 9, 1948. 


Sulphate of Ammonia 
The demand continues heavy for sulphate 
of ammonia. So far no new contracts have 
been signed and it is a question as to just 
what price the producers will name for new 
contracts. Some people think the price may 
advance slightly. 


Nitrate of Soda 
Several recent arrivals of boats at Southern 
ports have helped the situation for top dressing 
needs. In most sections the supply is still 
short. 


Ammonium Nitrate 
Demand for top dressing has been heavy, 
with the available supply inadequate to meet 
the demand. Prices were recently advanced by 
one producer. 


Nitrogen Solutions 
Demand continues heavy in spite of recent 
price increases. 


Organics 

Most organic fertilizer materials maintained 
a firm tone and supplies of some materials 
for quick shipment were not too plentiful. The 
feed trade were buyers of available supplies 
of tankage and blood with last sales of tank- 
age made at $6.50 ($7.90 per unit N), f.o.b. 
shipping point and blood at the same price. 
Soybean meal was firmer and prices of around 
$80.00 per ton in bulk, f.o.b. Decatur, III. 
were heard. Cottonseed meal moved better 
but demand from the fertilizer trade was 
negligible as the season was over in most 
sections. 


Fish Meal 
About 2,000 tons of unground fish scrap 
were reported sold on a “‘when and if made 
basis” for summer delivery at a price of 
$105.00 per ton, f.o.b. fish factories Chesa- 
peake Bay, with the feed trade reported 


taking most of the material. Some market 
people think the price might work a little 
lower before the fishing season is over. 


Castor Pomace 
This material was in demand, with pro- 
ducers reported sold up for the present. The 
current price of $27.50 per ton, f.o.b. pro- 
duction points, has gained some new buyers 
of the material who would not buy when the 
price was higher, 


Nitrogenous Tankage 
It is reported one producer has offered 
some material for fall delivery at $3.75 per 
unit of ammonia ($4.56 per unit N), f.o.b. 
shipping point, with demand good. This 
material sells considerably under tankage and 
blood at present levels. 


Hoof Meal 
Some sales of hoof meal have been made 
after a lapse of a couple of weeks and the de- 
mand has improved and stocks on hand are 
light. No imported material was available. 


Cocoa Shells 
Some inquiries are in the market for this 
material but most producers have cut their 
production recently and offerings are not too 
plentiful. 


Superphosphate 
No particular shortage of this material ex- 
ists although shipments on contract have been 
heavy recently. Triple superphosphate con- 
tinues to be short of buyer’s requirements. 
There are some inquiries in the market for 
export. 


Potash 
Very little activity was reported in potash 
and no recent arrivals of foreign material 
have been reported. Manufactirers are taking 
in material on regular contracts. 
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PHILADELPHIA 


All Materials Except Superphosphate in Short 
Supply. Nitrate of Soda Imports on Schedule. 
No Increase in Potash Production Expected 


Exclusive Correspondence to ‘‘The American Fertilizer’ 


PHILADELPHIA, June 7, 1948. 


While it is now practically off-season for 
fertilizer materials, there is still a short supply 
of most of the basic chemicals used in mixing, 
but normal superphosphate is probably an 
exception. While organics are somewhat 
stronger, the demand is not too active. 

Sulphate of Ammonia.—Although shipping 
conditions have improved due to increased 
production, stocks continue short and the de- 
mand is for more than can be supplied. 

Nitrate of Soda.—The buying situation re- 
mains without noted improvement and stocks 
are still not sufficient to meet the demand. 
Imports are keeping up with schedule. 

Ammonium Nitrate-—The demand contin- 
ues far in excess of the supply, although pro- 
duction is said to be increasing. 

Castor Pomace——No supply seems to be 
available for prompt shipment, but a limited 
tonnage for delayed delivery can be had at 
$27.50 per ton at the producing plant. 

Blood, Tankage, Bone.—Blood and tankage 
are somewhat stronger due to increased inter- 
est on the part of the feeding trade, although 
the demand is not very active. Price asked 
for both articles is $6.50 per unit of ammonia 
($7.90 per unit N). Bone meal is in short 
supply due to restricted production, and the 
demand is very active. 

Fish Scrap.—The market is reported steady 
with fairly active demand. Scrap is quoted at 
$110.00, and meal is a little stronger at $130.00 
to $140.00 per ton. 


Phosphate Rock.—Supply still keeps well 
behind the demand, but construction of in- 
creased production facilities now under way 
is expected to relieve the situation in the near 
future. 

Superphosphate-—Supply of normal grade 
is reported well caught up with the demand, 
but the triple grade is quite scarce. 

Potash.—Most mixers are endeavoring to 
increase their contract commitments, but it 
is expected that the tonnage allocated will be 
about the same as last season—possibly a 
little more. 


CHICAGO 


Organics Market ‘Shows Firmer Tone. 
Material Moving. Sellers Hope 
for Further Advances 


to “The American Fertilizer” 


CHICAGO, June 7, 1948. 


The improvement in animal ammoniates 
previously reported in the eastern market has 
been reflected in the middle-west and values 
on dried blood and wet rendered tankage have 
advanced 50 cents to $1.00 per unit of am- 
monia. Dry reduced tankage a!so advanced 
15 to 20 cents per unit of protein. Thus far, 
trading at the new levels has not been very 
broad and finished materials have not been 
moving rapidly enough to stimulate activity 
in the unfinished markets. The sellers are 
slow in making definite offerings because 
they anticipate possibilities of  stillfurther 
advances. 

Dried blood and wet rendered tankage are 
now nominally at $6.75 to $7.00 per unit of 
ammonia ($8.20 to $8.51 per unit N), and 
dry rendered tankage at $1.50 to $1.60 per 
unit of protein, f.o.b. shipping points. Bone 
meal remains unchanged at $65.00 per ton. 


Little 
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Trona 
Muriate of Potash 


Potash, one of the important ingredients of mixed fertilizer, is a 
vital soil nutrient which aids crop production and helps resist 
plant diseases. To provide the maximum of this important plant 
food, we are operating full capacity at Trona, 24 hours a day. 











Three Elephant ; 
Borax mee anion 


Agricultural authorities have shown that a lack of 

Boron in the soil can result in deficiency diseases which 
seriously impair the yield and quality of crops. When Boron 
deficiencies are found, follow the recommendations of your local 
County Agent or State Experimental Stations. 
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CHARLESTON 


Future Nitrogen Supply Worrying Fertilizer Man- 
ufacturers. Organics Market Strengthens. Better 
Production of Ammonium Nitrate Reported 


CHARLESTON, June 7, 1948. 


Of the three prime ingredients—nitrogen, 
superphosphate and potash—superphosphate 
is the only one in sufficient supply to meet the 
demand. Nitrogen continues the main bottle- 
neck with potash still tight but in better 
supply than previously. It may well be that 
nitrogen will be the yardstick governing the 
amount of mixed fertilizers produced for the 
new season and fertilizer manufacturers are 
considerably worried regarding their ability 
to get sufficient quantities for their require- 
ments. 

Organics—The organic market has 
strengthened slightly since our last report, 
although interest on the part of the fertilizer 
manufacturers is rather slack. Domestic 
nitrogenous continues at levels around $3.25 
to $4.00 per unit of ammonia ($3.95 to $4.86 
per unit N), depending upon the production 
point for shipment during the summer, fall 
and spring. 

Castor Pomace.—No new sales have been 
reported recently, the last castor pomace be- 
ing sold for summer shipment at $27.50 per 
ton in bags, f.o.b. production points in the 
east. J 

Potash.—Considerable tonnage has been 
booked on the new contract bases for 1948-49, 
and the prospécts for supplies at this time 
appear to be more favorable for the 1948-49 
season. It is possible that imports will be 
heavier for the new season. 

Nitrate of Soda.—No easement in this mar- 
ket has been noted and demand continues in 
excess of supply. No change in prices has been 
made. 

Ammonium Nitrate. — Market continues 
tight under heavy demand. It is reported 
that Canadian commitments for this season 
have been completed. Production in March 
attained a new high with a registered total 
of 95,407 tons from domestic sources. It is 
reported that the Cactus Ordnance Plant at 
Etta, Texas is back in production with an ex- 
pected output of 1,500 tons this month and 
by July a normal rate of 5,000 tons a month 
should be produced. 

Sulphate of Ammonia.—Demand continues 
exceedingly strong with supply insufficient to 
meet the call. Some producers are refraining 
from contracting for the new season beyond 
July 1, as they are waiting to see how the 
market develops. £3. 


Dried Ground Blood.—As of early June, 
Chicago market is around $6.50 to $6.75 per 
unit of ammonia ($7.90 to $8.20 per unit N), 
in bulk, with the New York market around 
$6.50 ($7.90 per unit N) but interest is rather 
quiet. 

Tankage——New York market is around 
$7.00 ($8.51 per unit N), slightly higher than 
the previous week. Chicago market is firm 
at around $6.75, to $7.00 per unit of ammonia 
($8.20 to $8.51 per unit N). 

Super phosphate—Production of superphos- 
phate continues steady with demand keeping 
pace with production. Triple superphosphate 
continues short of demand. 

Phosphate Rock.—Supply situation is de- 
scribed as tight due to heavy demand from 
acidulators. Prices are firm. 


At a cost of 
only a few dol- 
lars, you insure 


your factory 





’ MINERALS 


storm. Insure the reputation of your fertilizers 


against fire and 


by seeing that they contain all the minor 
elements needed for best crop production. 
Consult us as fertilizer ‘insurance’ specialists. 


AGRICULTURAL MINERALS COMPANY 








MONTGOMERY P. ©. Box 246 Phone 3-2925 ALABAMA 

















S lanational opens new Horalyn Wline 


Largest Phosphate Mining Operation in America 


More International Phosphates 


to nourish the growth of large crops of 


food of higher quality and greater nutritional value 





In the heart of one of the richest phosphate deposits 
ever discovered, International has established, near Bartow, 
Florida, the largest phosphate mining operation in America— 

The New Noralyn Mine. . . . Production at Noralyn Mine has 

started at a time when greatly expanded supplies of phosphate, the 

major plant food ingredient, are urgently needed for the growth of 
food crops in America and throughout the world. .. . With new facil- 
ities for producing 1,500,000 tons per year at Noralyn, International 


will have a total capacity at its Florida mines exceeding the entire prewar 
phosphate output of the state. 
PHOSPHATE DIV, a, 


MINERALS & CHEMICAL CORPORATION 
GENERAL OFFICES: 





20 NORTH WACKER DRIVE, 


CHICAGO 6 
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Plant Food Research Committee 
Summer Tour 


The Agronomy Departments of the Uni- 
versity of Illinois, lowa State College and 
University of Nebraska have arranged a tour 
of their respective states for members of the 
Plant Food Research Committee and for all 
interested college and industry agronomists. 
This tour, held prior to the Annual Meeting 
of the American Society of Agronomy at 
Fort Collins, Colorado, will start at Urbana, 
Illinois at 1 P. M. C.D.S.T., Monday August 
16th, and end Saturday evening, August 21st, 
at Scottsbluff, Nebraska. 

The tour will include inspection of projects 
at Urbana, Iil.; Brownstown, IIl.; Tipton, 
Iowa; Ames, Iowa; Lincoln, Neb.; North 
Platte, Neb.; Scottsbluff, Neb. 

Those wishing to attend this tour can ob- 
tain detailed itinerary from R. H. Engle, 
National Fertilizer Association, 616 Invest- 
ment Building, Washington 5, D. C. 


Floods Close Bemis Oregon Plant 


The Bemis Paper Bag Co. multiwall paper 
bag plant at St. Helena, Oregon, which has 
been closed during recent floods, will not be 
reopened because of flood damage to building 
and equipment. This plant was scheduled to 
suspend operations as soon as the new Bemis 
multiwall plant at Vancouver, Washington, 
was completed. Instead of reopening the St. 
Helena plant, Bemis will expedite completion 
of the Vancouver plant, which is expected 
to be ready for operation in July. 

During the period prior to opening of the 
Vancouver plant Bemis will maintain de- 
liveries of multiwall paper bags in the North- 
west by shipments from its plants at San 
Francisco and Wilmington, California and 
Peoria, Illinois. 


April Sulphate of Ammonia 


The recent strike in the bituminous coal 
fields, although of only short duration, had a 
marked effect on the production of coke-oven 
byproduct sulphate of ammonia during April. 
The figures of the U. S. Bureau of Mines show 
a production during that month of 54,468 
tons, a drop of 20 per cent from the March 
output. An additional 1,900 tons was manu- 
factured from purchased synthetic ammonia. 
As a result, production for the first four 
months of the year was at the same level as 
that for the same portion of 1947. Shipments 
during April dropped almost 30 per cent, but 
these were slightly greater than production. 


Sulphate of Ammonia 








Ammonia Liquor 
Production Tons Tons NH; 
(ilk, (CS reer 54,468 1,719 
lee Ly | 68,758 2,090 
ak ) i 65,000 2,164 
Jan.-April, 1948.......... 262,516 7,893 
jan.-April, 1947. ........... 262,021 8,580 
Shipments 
ACO LO Fae 56,008 1,617 
Tce oy LU | 79,098 2,139 
“ACh oy pe eee 77,684 2,039 
Stocks on Hand 
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Meron 31, 2088... sca. 21,098 721 
Apr SO) 9984 5.5.05 «Sees 19,541 787 
CLASSIFIED ADVERTISEMENTS 
FOREMAN—Commercial Fertilizer Plant. Oppor- 


tunity for progressive, capable man fully experienced 
all operations mixing, bagging, shipping. Give full 
details, salary, etc. Address ‘'240’’ care THE AMERICAN 
FERTILIZER, Philadelphia 3. 





SALES MANAGER—Mutual Fertilizer Co., Savannah 
Ga. desires to receive appli.ations for position as Sales 
Manager. Sales experience in fertilizer essential, also 
knowledge of agronomy desirable. Wish to fill position 
by Fall 1948. For further information write us, P. O.Box 
666, Sav. annah, Ga. Your letters will be kept confidential. 
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GOOD FERTILIZER COMES IN 


Fallon QUALITY Bags ; 


Farmers realize the value of soil conserva- 
tion and good fertilizers. They know that 
good packaging is an earmark of a high grade 
product. The after-use value of these large, 
sturdy pieces of cloth is an added premium 
that makes Fulton Textile Bags desirable. 


FULTON BAG & COTTON MILLS 


Manufacturers Since 1870 


ATLANTA ST. LOUIS DALLAS DENVER . 
MINNEAPOLIS NEW YORK NEW ORLEANS KANSAS CITY, KAN. 
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NATURE AND PROBLEMS OE FERTILIZING 
IN MODERN TIMES 


(Continued on page 11) 


are ‘cultivation sick.’’ Other copper-con- 
taining materials must be found. Extensive 
cooperative efforts on the part of our research 
stations (64) have shown that a good waste 
product from the Norddeutsche Affinerie, 
Hamburg, namely a furnace slag containing 
copper ores, gave favorable results in com- 
batting the ‘cultivation sickness,’’ and the 
effect of an application of about 600 to 900 
kg. slag was equivalent to 100 kg. copper 
sulphate. This is mainly a material for the 
prevention of the “heather moor disease.” 
In the absence of copper sulphate it may also 
be recommended when severe disease condi- 
tions appear, although when that stag is 
reached it is doubtful that the diseaseecan 
successfully be cured. 


Manganese 


To combat “gray speck”’ of oats a fertilizer 
application of a manganese compound is 
essential. 

Gray speck is also called ‘‘Moor Colony 
disease’’ and is prevalent on high moors, low 
moors, semi-moors and humus-sandy soils. 
Oats are mostly affected by this disease, rye 
not so much, wheat and barley, with some- 
times potatoes, turnips, kale, beans, peas, 
flax, clover, spinach and many grasses. But 
gray speck is most dangerous to oat crops, 
and in heavy infestations no grains at all 
develop. The best method to combat this 
is to apply manganese in the form of finely 
powdered manganese sulphate and the quan- 
tity to be used, depending on the severity of 
the disease, ranges between 50 to 150 kg. per 
hectare (45 to 135 Ibs. per acre) of man- 
ganese sulphate. Heavy applications may 
remain effective over a period of 2 to 3 years 
but applications of smaller quantities are 
soon leached out or fixed. ‘‘Gray speck’’ can 
only be cured permanently by making soil 
manganese available; and this can be accom- 
plished by the use of physiologically acid fer- 
tilizers that will change alkaline soils to a 
weakly acid condition. No variety of oats is 
immune to “gray speck’’ but there are some 
that show considerable resistance. Soils sub- 
ject to severe disease incidence should only 
be sown to black oats, never to white or 
yellow oats. So long as manganese is used 
as a fertilizer any kind of oats may be grown. 

Rademacher (65) found that the availa- 
bility of the manganese in Thomas phosphate 
to be less than manganese in the form of sul- 
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YOU CAN'T JUST SAY “SEND ME A DOG” AND BE EXACTLY SURE OF WHAT YOU'RE GETTING 


.. there are tall dogs and short dogs, good ones and bad ones, and they’re all dogs. 


YOU CAN'T BUY JUST ANY FERTILIZER CONTAINER AND BE SURE OF WHAT YOU'RE GETTING 


... fertilizer containers also vary in adaptability, dependability, and quality. 


When you specify Raymond Multi- 
Wall Paper Shipping Sacks for your 
fertilizer you assure yourself the 
utmost in quality, sales appeal, and 
dependability. You get a tough, 
strong, easy to handle, eye-appealing 
shipping sack, a shipping sack that is 
CUSTOM BUILT to meet your indi- 
vidual requirements. The easiest way 
of making sure you’re getting what 
you want is to specify Raymond 
Shipping Sacks for your fertilizer 
packing and shipping needs. 


THE RAYMOND BAG COMPANY 
Middletown, Ohio 
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phate, amounting to only 60 per cent utili- 
zation of manganese as that contained in 
manganese sulphate. But in spite of its 
alkalinity Thomas phosphate nowhere aggra- 
vates the occurrence of “gray speck.’’ In 
mild cases it is known to prevent it, and 
severe cases are alleviated. Thomas phos- 
phate can therefore safely be used on soils 
susceptible to ‘“‘gray speck’’ and in cases of 
mild deficiency symptoms, may be used as a 
source of manganese. But for severe cases of 
manganese deficiency Thomas phosphate is 
not suitable. Martin slags and blast furnace 
slags are also sources of manganese but 
poorer than the sulphate form. In manganese 
deficient plants the manganese content drops 
to 7 mg. per kilo in the grain, and in the 
straw, to 16.6 mg. per kilo. 

Moor soils are frequently in need of man- 
ganese and boron, particularly the Bavarian 
districts of low moors. Grains, potatoes, 
turnips, hemp and legumes show growth dis- 
turbances and disease symptoms when grown 
on such soils much like those of “‘gray speck”’ 
and heart- and dry-rot, causing big -reduc- 
tions in crop yields, sometimes total crop 
failures. In such territories manganese and 
boron fertilizer applications are all that are 
needed to prevent the damage (66). Evi- 
dently humic acids and lime in low moors 
cause fixation of trace elements to such an 
extent that from such soils plants are un- 
able to secure their needs of manganese and 
boron. 


Silicon 


A deficiency of silicic acid leads to con- 
centrations of mineral within plants whereas 
a sufficient supply of silicon enables these 
nutrients to be better utilized. 

Silicon-deficient plants need materially 
higher quantities of water for the production 
of dry matter than those adequately sup- 
plied with silicon. Wagner (67) observed in 
water cultures a tangible reduction in the 
incidence of powdery mildew on plants when 
silicon additions were made. But under field 
conditions on summer barley, additions of 
silicon showed no particular effect upon the 
extent of powdery mildew attacks. To re- 
quire silica fertilization to combat powdery 
mildew is therefore pointless; but on soils 
poor in silicic acid it is advantageous to apply 
first of all commercial fertilizers high in silicic 
acid such as Thomas phosphate and rhenania- 
phosphate. Thomas phosphate is very suit- 


able for enriching soils with valuable trace 
elements (68) because of its high content of 
various trace elements. 


Chromium 

Recent discoveries by Rheinhold (69) in ex- 
periments with trace element fertilization on 
cucumbers have evoked a great deal of in- 
terest. This research worker showed that it 
is possible to increase yields in hothouse 
cucumbers as well as field cucumbers. He 
used for his experiments a “special nitrogen 
fertilizer’ manufactured by Scheidemantel 
and believes that the higher yields are due 
to the chromium content of this fertilizer, 
derived from a waste product in the manu- 
facture of chrome-tanned leather. 

He was able to confirm his opinion by 
using chromium in the form of bichromate 
of potash in fertilizer experiments. He. fur- 
ther ascertained that additions of 50, 100 
and 200 grams of potassium permanganate 
for each cubic meter of cucumbers and other 
field vegetables increased the yields. Further 
experiments with hothouse cucumbers indi- 
cated that separate applications of chromium 
and manganese fertilizers gave larger crops 
than applications of mixtures of trace ele- 
ments. According to Rheinhold the use of 
trace elements can definitely be recom- 
mended as fertilizer ingredients in growing 
commercial cucumbers under glass. 


Closing Remarks 

This review, covering the most important 
problems of the nature of modern fertilizing 
practices, from which the problems of tropi- 
cal fertilization (70) have purposely . been 
omitted, has brought out that it is absolutely 
essential in the interest of relatively favorable 
success to consider fertilization always as a 
unit; that is to say, to consider and follow a 
harmonious, complete fertilization program. 
In this program, organic and commercial fer- 
tilizers as well as trace elements when needed 
must always be applied together, each in its 
required amount. Only this kind of fertiliza- 
tion can succeed in obtaining optimum re- 
sults, as well as quality of crops. Such a 
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modern fertilization program, if correctly car- 
ried through, will accomplish everything that 
is beneficial; in addition, it will contribute to 
the conservation of soil fertility and even 
increase it. By it alone can such feed and 
foodstuffs be produced as correspond to the 
highest requirements of the modern science 
of nutrition, thus guaranteeing the best of 
health for animals and men. Such an optimal 
supply of nutrients to soil and crop will con- 
stitute in the full sense of the word a bio- 
logical fertilization which in the future will 
develop more and more into a basis for the 
entire science of nutrition. 
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SOLUTION PHASE IN MIXED FERTILIZERS 
(Continued from page 9) 


then was also more hygroscopic than the 
combination of uramon and ammonium ni- 
trate. A comparison of the volume of solution 
phase to that of the contained-water in the 
samples is given as the relative volume of the 
solution phase. The relative volumes ranged 
from 1.66 to 2.54 or the volume of solution in 
the samples was from 66 to 154 per cent 
greater than the volume of the contained- 
water. 

Composition of Solution Phase. (Section IV, 
Table 1) The solution phases of these samples 
were comprised chiefly of ammonium, nitrate, 
and chloride ions, urea and water. In general 
relatively little potash, sodium, phosphate, 
and sulphate were in solution. Calcium and 
magnesium usually were not found as con- 
stituents of the solution phase from mixed 
fertilizers. The solutions from the sample 
formulated with the most uramon (No. 32), 
however, contained small amounts of these 
two elements. 





Portion of Sample in Solution. (Section V, 
Table 1) Increasing the moisture content of 
the samples results in solution of more and 
more of each constituent of the sample unti! 
finally one or more of the materials are com- 
pletely dissolved. From 10.7 to 49.2 per cent 
of the ammonia nitrogen in the samples was in 
solution, from 32.2 to 98.5 per cent of the 
nitrate nitrogen, and from 46.5 to 100.0 per 
cent of the urea nitrogen. Chlorine in solution 
ranged from 19.0 to 78.6 per cent of that in 
the samples, but the portion of the potash in 
solution was much less, owing to its reaction 
to form less soluble compounds during the 
curing process. The potash in solution was 
from 1.5 to 45.4 per cent of that in the samples. 
The portions of phosphate and sulphate in 
solution were relatively small, ranging from 
0.6 to 9.4 per cent and from 0.4 to 3.1 per 
cent of that in the samples, respectively. 

Table 2 shows the effect of various amounts 
of potash and nitrogen upon the character- 
istics and composition of the solution phase. 
The nitrogen structure of the samples is 
shown in Section I. 

Moisture Relationships. Section II, Table 2) 
When the sample contained no nitrogen, 
moisture in the solution phase varied from 
69.3 to 67.8 per cent but was much less, 28.8 
to 50.0 per cent, in the solutions from 5—10—4 
and 5-10-8 grades. When the sample con- 
tained no potash, the moisture in the solutions 
was from 40.4 to 50.4 per cent as the sample 
moisture increased from 3 to 9 per cent. The 
portion of sample in solution was greatest 
amount of ammonium nitrate (No. 2) and the 
least when the sample contained no nitrogen 
(No. 38), the ranges being 10.4 to 19.1, and 
4.3 to 13.3 per cent, respectively. 

Physical Characteristics. (Section III, 
Table 2) The partial pressure of water above 
the solutions, expressed as relative humidity 
at 30° C., ranged from 56.6 to 77.8 per cent 
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for the five samples shown in Table 2. The 
solution phase of the 0-10-4 was the least 
hygroscopic, although there was very little 
difference in hygroscopicity between 0—10-4 
and 5-10-0 grades when the latter sample 
contained one unit nitrogen from ammonium 
nitrate. Two units nitrogen from ammonium 
nitrate in the 5—10-4 grades (No. 2) caused 
a greater hygroscopicity than only one unit 
from the same source in the same grade (No. 
18). Increasing the potash from four to eight 
units K,O in grades of essentially the same 
nitrogen structure (Nos. 14 vs. 2) decreased 
the hygroscopicity, particularly at the 3 per 
cent moisture level. 

The pH of the solution phases of the sam- 
ples in Table 2 also was in the acid range with 
a variation of from 2.10 to 4.74. The very 
acid solution phase of the no-nitrogen sample 
was due to hydrolysis of the mono-calcium 
phosphate in the sample. The pH of 3.49 
for the solution phase of the 5—10-8 grade 
may be due, in part at least, to less dolomite 
in this sample by 100 pounds per ton. It is 
interesting to note that the specific gravity of 
the solution phase from the 0-10-4 was 
slightly greater than that from the 5-10—-0 
and 5—10-4 containing one unit nitrogen from 
ammonium nitrate, but less than that from 
the 5-10-4 and 5-10-8 containing two units 
nitrogen from the same source. ‘he specific 
gravity of the solution phase from the 5—10-8 
was much less than that from the 5-10-4 
(No. 2) due, in part at least, to a smaller 
portion of the ammonium nitrate being in 
solution for sample 14. The relative volume 
of the solution phase from the no-nitrogen 
grade was only 12 to 15 per cent greater than 
that of the water content, but was from 57 
to 157 per cent greater than that of the water 
in sample 2 

Composition of Solution Phase. (Section IV, 
Table 2) When the sample contained no 
nitrogen, the solution phase contained cal- 
cium ranging from 1.3 down to 0.9 per cent 
and magnesium ranging from 3.4 down to 1.9 
per cent for water content in the sample from 
3 to 9 per cent, but these solutions contained 
no sulphate. Solutions from the 5-10-0 
grade contained much greater amounts of 
sulphate than solutions from grades contain- 
ing potash. Also the amount of sulphate in 





the solutions from samples containing potash 
varied inversely with the amount of potash in 
the sample. The amount of ammonium sul- 
phate in theze various samples influenced the 
amount of.sulphate found in the solution 
phases but this does not fully explain the in- 
verse proportionality just mentioned. Reac- 
tions between _the potassium and sulphate 
while the mixtures are in the curing pile prob- 
ably account for such differences. The curing 
reactions that account for the relatively 
small amounts of phosphate found in the 
solution phases were not identified, but it is 
of interest to note that the solutions from 
the 0-10-4 contained more phosphate than 
those from the 5—10—0 and that solutions from 
both of these samples were more than two-fold 
richer in phosphate than solutions from 5—10-4 
and 5-10-8 grades. 


Discussion 

It is apparent that the solution phase from 
a mixed fertilizer is a complex chemical 
system and that generalizations or predictions 
about the behavior of such a system are 
difficult, if not impossible, to make with cer- 
tainty without extensive data. Thus there is 
a real need for more research on the composi- 
tion and properties of the solution phase of 
mixed fertilizers. ~ 

The data submitted here indicate that the 
curing reactions involve the alkalies and al- 
kaline earths with the formation of relatively 
insoluble complexes, probably sulphates and 
phosphates. Under certain conditions nitrate 
complexes may also form. The first salt de- 
posited from the solution phase of sample 2 
was identified petrographically by S. B. 
Hendricks as ammonium chloride. The 
identification of the reaction products formed 
during the curing process was not a part of 
this study. 

The reactions that occur in the fertilizer 
pile during the curing process, theoretically 
at least, would not take place in an equiva- 
lent, but absolute.y dry mixture. In actual 
practice all fertilizer mixtures, however, con- 
tain sufficient water to initiate curing re- 
actions. The amount of moisture originally 
present in the mixture largely determines the 
degree of completeness of these reactions in a 
given period. Thus, of two mixtures identical 
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in formulation except for their water content, 
the one with the higher initial moisture may 
ibe expected to be the more completely cured 
jn a fixed curing period. Although bag-set 
may be experienced in both cases, it may be 
anticipated that the less well cured mixture 
(the one with the lower initial moisture con- 
tent) will cake the more severely. 

In addition to the benefit of increasing the 
rate and extent of curing in the fertilizer pile, 
greater amounts of moisture at mixing time 
also cause a greater portion of the sample to 
be in the solution phase and for most grades 
all of the more soluble materials are com- 
pletely in solution. When such conditions 
exist, the solution phase is less hygroscopic 
(Tables 1 and 2) because of dilution of the 
salts that are completely dissolved and there 
is wless chance for their redeposition from 
solution when the solutions are no longer sat- 
urated with respect to such salts. In fact, 
solid phases thrown out of solution under 
these conditions may not have the same ion 
ratios as the materials added at formulation 
but would be the least soluble forms under the 
conditions imposed. 

Undesirable physical properties of separate 
materials frequently may be largely overcome 
by simply mixing such materials together and 
allowing them to react to form new com- 
pounds or a double salt. For example, calcium 
nitrate and urea combine to form the com- 
pound, Ca(NO3)24CO(NHe)s, which was sold 
commercially at one time under the trade 
name Cal-urea. This compound is decidedly 
less hygroscopic than calcium nitrate (J, 8). 
Similarly, ammonium nitrate and ammonium 
sulphate combine to form the compound 
(NH4)2 SOy-2NH,NO;. This compound is 
less hygroscopic than ammonium nitrate (J, 
8). Thus, considerable evidence may be cited 
to show that undesirable physical properties 
in a mixed fertilizer are necessarily due to 
double salts formed during the curing process 
but may be the_result of insufficient curing, 
due in many cases to lack of sufficient water 
for this purpose. 

For many years, prior to the use of am- 
moniating solutions in mixed fertilizer produc- 
tion, it was possible to formulate a mixture 
with a very low water content. This is no 








longer practical or economic. An appreciabl 
quantity of water is added to each mixtur 
when the sample is ammoniated. Some wate 
also is added to the mixture by the super 
phosphate. This, sufficient water unavoid 
ably is added to promote curing reactions i: 
the pile. Not enough water is supplied b: 
many current manufacturing procedures, how 
ever, to properly cure the mixture within 
reasonable period. Additional water added a 
mixing time, therefore, may prove beneficial. 

~The expedient of adding conditioner to 
mixed fertilizers at mixing time, prior to am- 
moniation, can be expected to prolong and 
retard the curing reactions in the pile, par- 
ticularly when insufficient moisture is present 
for maximum curing in the first place. Such 
a practice also results in further reactions in 
the mixture after remilling because fresh sur- 
faces of the reactive ingredients are then ex- 
posed and reactions in the mixture continue. 
The conditioning effect of the material added 
also is largely lost because of impregnation 
of the conditioning agent with soluble salts 
from the saturated solution phase prior to 
the time when the maximum benefit may be 
realized from its use. 
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AMMONIA—Anhydrous and Liquor 
Commercial Solvents Corp., New York City 
Spencer Chemical Co., Kansas City, Mo. 


AMMONIUM NITRATE 
Lion Oil Co., El Dorado, Ark. 
Spencer Chemical Co., Kansas Cy, Mo. 


BAG MANUFACTURERS—Burlap_ 

Bemis Bros. Bag Co., St. Louis, Mo. 

Chase Bag Co., Chicago, III. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 

Virginia-Carolina Chemical Corp., Richmond, Va. 
BAG MANUFACTURERS—Cotton 

Bemis Bro. Bag Co., St. Louis, Mo. 

Chase Bag Co., Chicago, Ill. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 

Virginia-Carolina Chemical Corp., Richmond, Va. 
BAG MANUFACTURERS—Paper 

Bemis Bro. Bag Co., St. Louis, Mo. 

Chase Bag Co., Chicago, III. 

Fulton Bag & Cotton Mills, Atlanta, Ga. 

Hammond Bag & Paper Co., Welisburg, W. Va. 

International Paper Co., Bagpak Div., New York City 

Jaite Company, The, Jaite, Ohio 

Raymond Bag Co., Middletown, Ohio 

St. Regis Paper Co., New York City 


BAGS—Dealers and Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Huber & Company, New York City . 
McIver & Son, Alex. M., Charleston, §. C. 

BAG CLOSING MACHINES 
St. Regis Paper Co., New York City 
Union Special Machine Co., Chicago, III. 

BAG PRINTING MACHINES 
Schmutz Mfg. Co., Louisville, Ky. 


BAGGING MACHINES—For Filling Sacks 
Atlanta Utility Works, The, East Point, Ga. 
St. Regis Paper Co., New York City 
Sackett & Sons Co., The A. J., Baltimere, Md. 
Sturtevant Mill Company, Boston, Mass. 
BONE BLACK 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Huber & Company, New Vork City 
BONE PRODUCTS 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davidson Commission Co., The, Chicago, III. 
Huber & Company, New York City 
Jackle, Frank R., New York City. 
MclIver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
BORAX AND BORIC ACID 
American Potash and Chem. Corp., New York City 
BROKERS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Davidson Commission Co., The, Chicago, III. 
Huber & Company, New York City 
Jackle, Frank R., New York City. 
Keim, Samuel D., Philadelphia, Pa. 
MclIver & Son, Alex. M., Charleston, S. C. 
Schrock Fertilizer Service, Congerville, Ill. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


BUCKETS—For Hoists, Cranes, etc. 
Hayward Company, The, New York City 


BUCKETS—Elevator 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
CARS AND CARTS 

Atlanta Utility Works, The, East Point; Ga. 

Hough Co., The Frank G., Libertyville, III. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind 
CHEMICALS 

American Agricultural Chemical Co., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J., New York City 

Commercial Solvents Corp., New York City 

Davison Chemical Corporation, Baltimore, Md. 

Auber & Company, New York City 

(nternational Minerals & Chemical Corporation, Chicago 1 

Lion Oil Company, El Dorado, Ark. 

McIver & Son, Alex. M., Charleston, S. C. 

Spencer Chemical Co., Kansas City, Mo. 

Virginia-Carolina Chemical Corp., Richmond. Va. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
CHEMISTS AND ASSAYERS 

Gascoyne & Co.. Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 

Wiley & Company, Baltimore, Md. 


CONDITIONERS 
Arkansas Rice Growers Corp. Assn., Stuttgart, Ark. 
Jackle, Frank R., New York City. 
Keim, Samuel D., Philadelphia, Pa. 


COTTONSEED PRODUCTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Huber & Company, New York City 
Jackle, Frank R., New York City. 
McIver & Son, Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
CYANAMID 
American Agricultural Chemical Co., New York Ci 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 


DRYERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 


ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass: 
Titlestad Corporation, Nicolay, New York City 
FERTILIZER (Mixed) MANUFACTURERS 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Davison Chemical Corporation, Baltimore, Md. 
International Minerals & Chemical Corporation, Chicagv, 
Schrock Fertilizer Service, Congerville, Ill. 
Southern States Phosphate & Fertilizer Co., Savannah, Gs 
Virginia-Carolina Chemical Corp., Richmond, Va. 
FISH SCRAP AND OIL 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Huber & Company, New York City 
Jackle, Frank R., New York City. 
Mclver & Son Alex. M., Charleston, S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 
FOUNDERS AND MACHINISTS 
Atlanta Utility Work- The, East Point, Ga. 
Sackett & Sons Co., The \ J., Baltimore, Md. 
Stedman's Foundry and Mac Works, Aurora, Ind. 
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HOPPERS 
\tlanta Utility Wor s. The East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Bcston, Mass. 
IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 


Southern States Phosphate & Fertilizer Co., Savannah, Ga. 


Woodward & Dickerson, Inc., Philadelphia, Pa. 
INSECTICIDES 

American Agricultura] Chemical Co., New York City 
LEAD BURNERS 

Southern Lead Burning Co., Atlanta, Ga. 
LIMESTONE 

American Agvicultural Chemical Co., New York City 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

McIver & Son, Alex. M., Charleston, S. C. 
LOADERS—Car and Wagon 

Hough Co., The Frank G., Libertyville, Il. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
MACHINERY—Acid Making and Handling 

Atlanta Utility Wurks, The, East Point, Ga. 

Chemical Construction Corp., New York City 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman's Foundry and Mach. Works, Aurora, Ind. 
MACHINERY—Ammoniating 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Sturtevant Mill Company, Beston, Mass. 
MACHINER Y—Elevating and Conveying 

Atlanta Utility Works, The, East Point, Ga. 

Hough Co., The Frank G., Libertyville, Ill. 

Hayward Company, The, New York City 

Link-Belt Co., Chicago, III. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 
MACHINERY=Grinding and Pulverizing 

Atlanta Utility Works, The, East Point, Ga. 

Bradley Pulverizer Co., Allentown, Pa. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, Mass. 


MACHINER Y—Material Handling 
Atlanta Utility Works, The, East Point, Ga. 
Hayward Company, The, New York City 
Hough Co., The Frank G., Libertyville, Ill. 
Link-Belt Co., Chicago, Ill. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
MACHINER Y— Mixing, Screening and Bagging 
Atlanta Utility Works, The, East Point, Ga. 
Link-Belt Co., Chicago, IIl. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind 
Sturtevant Mill Company, Boston. Mass. 
MACHINER Y—Power Transmission 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
MACHINER Y—Superphosphate Manufacturing 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works. Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
MANGANESE SULPHATE 
Mclver & Son, Alex. M., Charleston. S. C. 


MINOR ELEMENTS 
Agricuitural Minerals Co.. Montgomery, Ala. 
Tennessee Corporation, Atlanta, Ga. 
MIXERS 
Atlanta Utility Works, The, East Point. Ga. 
Sackett & Sons Co., The A. J., Ba!:imore, Md. 
Stedman's Foundry and Mach. Work: Aurcra, Ind. 
Sturtevant Mill Company, Boston. Mass. 
NITRATE OF SODA 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J., New York City 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, 1! 
Mclver & Son, Alex. M., Charleston, S. C. 
NITROGEN SOLUTIONS 
Lion Oil Company, E! Dorado, Ark. 
Spencer Chemical Co., Kansas City, Mo. 
NITROGENOUS ORGANIC MATERIAL 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J. New York City 
Davidson Commission Co., The, Chicago, Ill. 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, Ill 
Jackle, Frank R., New York City. 
McIver & Son Alex. M., Charleston. S. C. 
Woodward & Dickerson, Inc., Philadelphia, Pa. 


NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 
PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, II. 
Mclver & Son, Alex. M., Charleston, S. C. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
PLANT CONSTRUCTION—Fertilizer and Acid 
Atlanta Utility Works, The, East Point, Ga. 
Chemical Construction Corp., New York City 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Southern Lead Burning Co., Atianta, Ga. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Sturtevant Mill Company, Boston, Mass. 
Titlestad Corporation, Nicolay, New York City 
POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atianta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 
Huber & Company, New York City 
International Minerals & Che 1ical Corporation, Chicago, II. 
Jackle, Frank R., New York City. 
POTASH SALTS—Manufacturers 
American Potash and Chem. Corp., New York City 
Potash Co. of America, New York City 
International Minerals & Chemical Corporation, Caicago, Ill. 
United States Potash Co., New York City 
PRINTING PRESSES—Bag 
Schmutz Mfg. Co., Louisville, Ky. 
PYRITES—Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
REPAIR PARTS AND CASTINGS 
Atlanta Utility Works, The, East Point, Ga. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
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SCALES—Including Automatic Bagging 

Atlanta Utility Works, The, East Point, Ga. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 
SCREENS 

Atlanta Utility Works, The, East Point, Ga. 

Link-Belt Co., Chicago, Ill. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Stedman’s Foundry and Mach. Works, Aurora, Ind. 

Sturtevant Mill Company, Boston, } ass. 
SEPARATORS—Air 

Kent Mill Co., Brooklyn, N. Y. 

Sackett & Sons Co., The A. J., Baltimore, Md. 

Sturtevant Mill Co., Boston, Mass. 
SPRAYS—Acid Chambers 

Monarch Mfg. Works, Inc., Philadelphia, Pa. 
SULPHATE OF AMMONIA 

American Agricultural Chemical Co., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J.. New York City 

Huber & Company, New York City 

Jackle, Frank R., New York City. 

Mclver & Son, Alex. M., Charleston, S. C. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
SULPHUR 

Ashcraft-Wilkinson Co., Atlanta, Ga. 
SULPAURIC ACID 

American Agricultural Chemical Co., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft Wilkinson Co., Atlanta, Ga. 

Baker & «Bro. H. J., New York City 

Huber & Company, New York City 

International Minerals & Chemical Corporation, Chicaro, II]. 

Mclver & Son, Alex. M., Charleston, S. C. 

Southern States Phosphate Fertilizer Co., Savannah, Ga. 

U. S. Phosphoric Products Division, Tennessee Corp., Tampa, 





Virginia-Carolina Chemical Corp., Richmond, Va. 
SUPERPHOSPHATE 
American Agricultural Chemical Co., New York City 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Baker & Bro., H. J.. New York City 
Davison Chemical Corporation, Baltimore, Md. 
Huber & Company, New York City 
International Minerals & Chemical Corporation, Chicago, IIl. 
Jackle, Frank R., New York City. 
Southern States Phosphate Fertilizer Co., Savannah, Ga. 
U. S. Phosphoric Products Division, Tennessee Corp., Tampa, 
Fla. 
Virginia-Carolina Chemical Corp., Richmond, Va. 
SUPERPHOSPHATE—Concentratea 
Armour Fertilizer Works, Atlanta, Ga. 
International Minerals & Chemical Corporation, Chicago, Il. 
U. S. Phosphoric Products Division, Tennessee Corp., Tampa, 
Fla 


Virginia-Carolina Chemical Corp., Richmond, Va. 
TAGS 

Keener Mfg. Co., Lancaster, Pa. 
TANKAGE 

American Agricultural Chemical Ce., New York City 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Baker & Bro., H. J.. New York City 

Davidson Commission Co., The, Chicago, III. 

International Minerals & Chemical Corpcration, Chicago, Ill. 

Jackle, Frank R., New York City. 

Mclver & Son, Alex. M., Charleston, S. C. 

Woodward & Dickerson, Inc., Philadelphia, Pa. 
VALVES 

Atlanta Utility Works, The, East Point, Ga. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
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MONARCH SPRAYS 





a HAYWARD BUCKETS 


: ace Al ol gt “seen Use this Hayward Class ‘‘K"’ Clam Shell for se- 
phate Gases. Made for “full” \ aA hosphate diggi ing. 
Tee” cae es ; vere superphosphate digging and handling 
“Everdur.” We also make ® THE HAYWARD CO., 202 Fulton St., New York 
“Non-Clog” Nozzles in Brass ae P 
and Steel, and 


Stoneware Chamber Sprays - 

cory mbptae st nee” || GASCOYNE & CO.,INC. 
CATALOG 6-C Established 1887 

Chemists and Assayers 


MONARCH MFG. WORKS, INC. Puditie Wietehaee and Ganaptene 
2501 East Ontario St., Philadelphia. Pa. 27 South Gay Street - BALTIMORE, MD. 




















SHUEY & COMPANY, Inc. 


Specialty: Analysis of Fertilizer Materials and Phosphate 
Rock. Officia! Chemists for Florida Hard Rock Phosphate 

rt Association. Official Weigher and Sampler for the Na- 
ae Cottonseed Products Association at Savannah: also 


ae ss y; See 
fficial Chemists for National Cottonseed Products Association KEENER MFG. CO., TAG MAKERS 
115 E. BAYSTREET. SAVANNAH, GA. 438 Lancaster Ave., LANCASTER, PA. 














WILEY & COMPANY, Inc. 


Analytical and Consulting BALTIMORE 2. MD. 
Chemists . 








Dictionary of Fertilizer Materials and Terms 


A new revised edition containing complete descriptions and analyses, together with 
A. O. A. C. official definitions, of all plant foods and materials used in the manufacture of 
chemical fertilizers. 

The new edition is enlarged in content and size—6 x 9 inches. As a reference booklet 
for all who are interested in the manufacture or use of chemical fertilizers. the dictionary 
will prove invaluable. For the agricultural chemist as well as the fertilizer salesman, it 
will serve as an authoritative source of information that will give quick and accurate answers 


to questions that arise daily. 
PRICE $4,090 -ostpaid 


WARE BROS. COMPANY ‘= CHESTNUT STREET 


PHILADELPHIA 3, PA. 








THE DAVIDSON | COMMISSION CO. 
—— BROKERS == 


TALLOWS—GREASES—STEARINES 
FERTILIZER AND ANIMAL FEED MATERIALS 
VEGETABLE OILS—ANIMAL OILS 
FATTY ACIDS—FISH OIL AND FISH MEAL 


ANIMAL GLANDS AND GLANDULAR DERIVATIVES 


Codes Used 
UTILITIES BUILDING—327 SOUTH LA SALLE STREET ROBINSON 





Telephone 


WABASH 9604 CHICAGO 4, 








KELLY-YOPP 
TELETYPE CGO 1051 
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ee want ty SH VTilim LN MAK 


You are assured on two important points — even in to- 
day’s abnormal market —when you deal with P.C.A. 


1. Quality ... our Red Indian products are of un- 
questioned excellence. 


2. Service... we make every effort to give you 
the service you want and deserve. 


When better service is possible be assured P.C.A. 
will give it. Meanwhile your confidence, and your 
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POTASH COMPANY OF AMERICA. 
CARLSBAD, NEW MEXICO 


GENERAL SALES OFFICE.. 50 Broadway, New York, N.Y. e MIDWESTERN SALES OFFICE.. First National Bank Bidg., Peoria, III. 
SOUTHERN SALES OFFICE.. Candler Building, Atlanta, Ga. 



































One of Union Special’s Class 
20500 machines with Class 80600 


ditt guar ening toad tions on the kind of equipment to ‘installe 


if it’s “Union Special; "it’s right for the job! 


411 North Franklin St., Chicago, Illinois 


BAG CLOSING MACHINES 








